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ADVANTAGES IN THE NONUNIFORM HOUR OF OBSERVATION IN THE INTERPRETA- 
TION OF PUBLISHED PRECIPITATION DATA 

By J. R. MILES 
[Weather Bureau, Washington, D. C., October, 19391 

Bridgeport _.._.... 
Carrollton .._....__ 
Deuton _____..___. 
Fort Worth. ._.___ 

Hydrologists in their work must continually refer tfo 
rainfall records. Perhaps those most readily available, 
and hence most often u s d ,  are. the published records of 
the cooperative and first-order stations of the We.at,her 
Bureau. The great'er portion of these stations me main- 
bained by unpaid voluntee.rs, and the re.cords of those co- 
operative stations are the foundation for most hydrologic 
studies. 

The records, as prepared by the obse,rver, include, 
among other data, the depth of precipitat>ion in the 24 
hours preceding the hour of observat,ion, and in most 
instances the times of beginning and ending of each period 
of actual rainfall. In  a.ddition, those of the first-order 
stations show hourly depths. The published rec,ords of 
precipitation, however, show only the 24-hour depths and 
the time of observat'ion. Since cooperative observers 
take observations a t  a time convenient to themselves, it  
follows that the hour is not uniform for all stations, but, 
in general, they fall into two groups: those taken in the 
evening near sunset, and those tn.ken in the morning shortly 
after sunrise. Exce.ptions to the above, however, are fre- 
quently noted, as, for example, the first,-orde.r stat>ions, 
whose rainfall records indicate the midnight-to-midnight 
depths, and the river-rainfall stations, whose records 
usually indicate the precipitat,ion in the 24 hours previous 
to 7 or 8 o'clock in the morning, This variat,ion rtrnong 
the several stations is permitted by the Weather Bure,au 
so long as the hour of observation is the same each day 
at  a given station. . 

The cooperative observer records the observed data for 
each daily observation on a monthly record form in 
triplicate. The origina.1 sheets are on file a t  the va.rious 
climatological section centers, the first carbon copy is 
bound and on file in the Central Office of t'he Weather 
Bureau, and the second ca.rbon copy is retained by the 
observer himself. Similarly, disposition of t,he original 
record sheets of all other types of shtions is such t'hat 
they are not usually convenient to t,he hydrologist who 
may need the data on the more exact distribution of rain- 
fall (times of beginning and ending, etc.); the various 
original records are the only sourc.es of these data, and it 
may be inconvenient and expensive for him to consult 
them direc.tly, henc.e the less detailed but more readily 
available published data must,, in most instances, be the 
foundation for l is  stmudies. 

It is usually true, however, that the hydrologist ne.ed 
not know the times of beginning and ending t80 the e.xact 
minute, or even the exact hour. If he h e w ,  for example, 
that a 3-inch rain fell in the interval between sunset and 
midnight of a given day rather than from sunset of that 
day to sunset of the next day (as would be infermd from 
the record of a p. m. station), the record would be con- 
siderably enhanced and, for many hydrologic problems, 
suffic.iently de tailed. 

The following discussion is intended as an aid in inter- 
preting the published data, so that useful and more accurate 
approximations of rainfall intervals may be determined. 
It will be shown that the above-mentioned variation in the 
hour of observation between stations is an aid rather tha,n 
a hindrance to t,he hydrologist under the present met'hocl of 
publicatmion. While not so satisfactory as having access 
to  the times of beginning and ending, it is nevertheless 

A. m. station _ _ _ _ _  ~-.. 
A . m .  station _.__....__ 
P. m. station .......... 
Miduight station ...... 

quite often possible by this method to determine the por- 
t'ion of a day in which the rain began or ended. 

The stsations whose datu. are used as examples in this dis- 
cussion are listed in toblc I .  The classification (a. rn. 
ststion, p. m. station, or midnight stntion) of each has 

Denton 

orth, Texas 

~~ ~~~ ~~ 

FIOURE 1. 

reference to the approximate time of observation, and 
t,hey will be referred to as such. 

TABLE 1 

These stations are all in the Trinity River Basin, in 
eastern Tesas. As shown by the following map (fig. l), 
they are considered to be in sufficient prosimity to each 
ot81ier to justify their use as examples in this discussion and 
to validate the soundness of the conclusions drawn. 

In  the following examples, all data are from the printed 
volume ' I  Climatological Data, Texas Section, Monthly 
and Annual Summaries, 1930 to 193G," a publication of 
the United States Weather Bureau. 

Examples 1, 2, and 3 represent short storm durations, 
with the data for the various stat,ions so placed that, by a 
proper interpretation, one may determine the one-third 
part of the day in which the total storm occurred, i. e., 
midnight to a. m. (example I), a. m. to p. m. (example 2), 
or p. m. to midnight (example 3).  

Example 4 was selected to show how the data from 
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Bridgeport _.__.___.____._______ 
Fort Worth _._________.________ 
Denton __________________._____ 

surrounding stations may be an aid to the hydrologist in 
interpreting the published data for a storm which occurred 
a t  a station during all or part of two or more successive 
observation days. 

Example I 

A. m ._._._________________ 0 
Midnight _____._._..______ 

0 P. m ______________._______ 

August 1933 

14th 1 15th I 16th 

Hour 01 
observation Btation 

M , n  4,1933 MMCU 5,1933 M m w 6  

From the Bridgeport record alone one may conclude 
only that the storm occurred a t  some time in the 24-hour 
interval between sunrise on the 14th and the corresponding 
hour on the 15th. However, a comparison o€ this record 
with the Fort Worth record indicates it began after mid- 
night of the 14th-15th. Thcreforc, the entire storm must 
have occurred in the interval 12 midnight (14-15) to after 
sunrise of the 15th. 

Example 1 
I I I I I 

Station 

Bridg-prt.l _ _ _ _ _ _ _ _ _ _  
Fort orth ________._ 
Denton .__.__________._ 

0 

0 

June 1930 
4th 7th 

6th 6th 

Hour of 
observation 

-~~~ 
A. m ._______________ 0 0  26 0 
Midnight .______.___ 0 66 0' 0 
Bunset.- _ _ _ _ _ _  _ _ _ _  _ _  0 0  .62 ' 0 

I n  this storm it is noted that the rain ceased by midnight 
of the 5th-6th) because Fort Worth recorded none after 
that  time. It must have started raining after sunset of 
the 5th) because Denton had received none before that 
time. Hence we may conclude that it fell in the interval 
between sunset of the 5th and midnight of the 5th-6th. 

Example 4 
March 1938 

4th I 6th I 6th I 7th 

Hour of 
observation Btation 

0 

0 

From the Bridgeport record i t  is evident that the rain 
fell some time in the 48 hours from after sunrise on the 

46h to after sunrise on the 6th. However, comparison 
with the Fort Worth record indicates that the interval 
was 24 hours or less, and confined between midnight of 
the 4th-5th, and midnight of the 5th-6th. 

Now, the Denton record indicat,es t,hat the precipitation 
must have ceased previous to sunset of the 5th. Thus we 
have shortened the masiinum-possible storm period of 48 
hours to a maximum-probable period of 18 hours between 
midnight of the 4th-5th and sunset of the 5th. 

The data in example 4 are now considered with the 
purpose of constructing a mass curve of precipitation for 
the station a t  Bridgeport. 

Curve ADG (fig. 2) may be considered the limiting 
mass curve of precipitation if data for the Bridgeport 
station alone were available. However, the nearby a. m. 
station a t  Denton had received no rain before observation 

CONCLUSION 

By a juxtaposition of the 24-hour precipitation records 
of nearby stations of varying times of observation, the 
maximum probable period of precipitation for a given 
storm will, in many cases, be considerably shorter than 
that possible to be determined if all stations took observa- 
tions a t  a uniform hour. 


